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§21. Heat Transfer in Multiply Branched Chan-
neis Filled with He II 
Kobayashi, H. (Nihon Univ. Dept. Sci. Tech.) 
The heat transport characteristics in 
small scale branched channels filled 
with the pressurized He II have been 
studied to verify the applicability of 
the Pfotenhauer model [1] to a supercon-
ducting magnet wound with large size 
conductors. According to the model the 
peak heat fluxed qGM at which the super-
fluidity is broken can be formulated by 
TA -1 113 
= { J Tb f ( T) dT } I ( Ag eq) ( 1) 
where f is inverse of heat conductivity 
of He II, A the channel cross-section, 
qeq the equivalent geometry function, Tb 
the bath temperature, and T\ the lambda 
point. 
qGM was measured in two different type 
of branched channels (Type A, B and C, 
Fig.1). The channels were fabricated 
with recjangular insulator blocks (22 x 
22 x 75 mm ) which simulate the 1 arge 
superconducting conductors. A copper 
p 1 ate ( 23 x 20 x 5 mm3 ) with a thermometer 
Tl is sticked in one of the brocks 
backed with a foil heater beneath the 
copper plate. Channels are pluged with 
epoxy spacers of a thickness d so that 
the heat flows two-dimensionally as 
shown with the arrows in Fig.1. 
Dependence of qGM on Tb otained in the 
three types of the channe 1 s width d = 2mm 
is shown in Fig.2. The agreement of 
experimental values qGM with the theo-
retical values is appreciably harmed as 
dll increases (L is an unit channel 
length). Therefore, the model was 
modified as follows; 
-3 -113 
qGM(exp)lqGM(theor) = [1 + (4geqlg) ] 
X {1- 1.3 (dll)} (2) 
113 
where q = L I A. Take the supercon-
ducting magnet of LHD for instance, 
20~25%reduction in qGM calculated by 
eq.(1) for dll is rainging from 0.16 to 
0.19. The modified equation which is 
justified by the small scale channels 
may be extrapolated sigriificantlY to the 
higher qeqlg of the large scale super-
conducting magnet. 
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Fig.2 Peak heat flux as a function 
of bath temperature 
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